Abstract
Introduction
Obstructive sleep apnea (OSA) syndrome is a common disabling condition that has been reported to aff ect at least 5% of the adult population. 1 Apnea is thought to occur during sleep because of periodic obstruction of the upper airway, particularly in the retropalatal and retroglossal areas of the pharynx. 2 While systemic obesity is a risk factor for OSA, neck circumference is even more closely correlated with it. 3, 4 Tracheostomy has been shown to consistently eliminate OSA by providing a bypass of all upper airway obstruction in the neck, pharynx, and higher structures. 5 However, despite being the gold standard for the surgical treatment of OSA, tracheostomy is poorly tolerated and generally not well accepted by patients. 6 Goiter is a common condition known to cause obstruction of breathing and subsequent OSA by direct compression of the trachea. 7 Direct compression of the trachea and esophagus by goiters has long been known to also cause orthopnea, obstructive dysphagia, and dyspnea. 7 Total thyroidectomy for goiter has been demonstrated to be an eff ective means of reducing compressive symptoms. 7 Staff ord et al 8 and Deegan et al 9 reported 3 cases of goiter-induced tracheal compression in which thyroidectomy resulted in a substantial alleviation of OSA. Th e presence of obstructive sleep apnea and goiter has been demonstrated in other series. 10, 11 In this article, the author describes his retrospective study of the relationship between goiter-induced tracheal compression and OSA, as well as the ameliorating eff ects of thyroidectomy in relieving OSA.
Patients and methods
Between Jan. 1, 2004, and Dec. 31, 2007, the author treated 8 patients-1 man and 7 women, aged 21 to 83 years (mean: 54)-who had presented in a community setting with a euthyroid goiter that had caused tracheal compression and moderate to severe OSA. Detailed intraoperatively. In cases of possible parathyroid gland compromise, frozen-section biopsy and ipsilateral autotransplantation to the sternocleidomastoid muscle were performed.
Pathologic examination of the excised tissue revealed a multinodular goiter in 7 patients and diff use Hashimoto thyroiditis in the other.
All patients had been instructed to have their continuous positive airway pressure (CPAP) device available during the perioperative period.
Postoperative assessment. During the immediate postoperative period, patients were evaluated for airway compromise, hematoma, and vocal fold paresis. Patients reported changes in their compressive symptoms during the immediate postoperative period and again aft er 4 to 8 weeks. Repeat polysomnography was performed 90 days postoperatively.
To determine the eff ectiveness of thyroidectomy, the pre-and postoperative AHIs were compared. Statistical analysis was performed with the paired Student t test on Excel soft ware (Microsoft ; Redmond, Wash.).
Results
Aft er thyroidectomy, all 8 patients reported alleviation of their compressive symptoms, with resolution of orthopnea, dysphagia, and dyspnea. Compared with their preoperative status, 7 of the 8 patients demonstrated postoperative reduction of their AHI. In fact, 2 patients achieved ostensible cure of their OSA; 1 experienced a reduction in AHI from 39 to 8, and the other a reduction from 16 to 1. Overall, the mean postoperative AHI decreased signifi cantly (p < 0.05), from 52.1 to 36.6. In terms of percentage improvement, there was a 29.8% reduction in the mean AHI.
Patients were monitored for complications, and there was no perioperative airway compromise, hypocalinformed consent for inclusion in this retrospective review was obtained from all patients, and the study design was approved by the Institutional Review Board of the River Region Health System.
Preoperative assessment. Evaluation of the goiter and tracheal compression in each patient included a comprehensive history, a complete head and neck examination, and measurement of serum thyroidstimulating hormone (TSH); the TSH level was normal in all patients. Computed tomography (CT) of the neck and chest with intravenous contrast was used to ascertain the size of the thyroid and to confi rm the presence of tracheal compression; either minimal, mild, or moderate tracheal narrowing and distortion was noted in all patients (fi gure).
All patients reported at least 2-pillow orthopnea and some degree of dysphagia to solids. Th ree patients reported nocturnal dyspnea independent of position. In addition, all patients had been screened for OSA by an assessment of daytime somnolence and fatigue, and by partner-reported snoring. Two of the 8 patients had been previously diagnosed with OSA; the remaining 6 patients had their OSA confi rmed by nocturnal polysomnography. Apnea was defi ned as ≤20% airfl ow from baseline for ≥10 seconds, and hypopnea was defi ned as ≤70% airfl ow from baseline for ≥10 seconds with ≥4% drop in SaO 2 . All patients had an AHI of >10.
Surgery. A total thyroidectomy was performed in 5 patients, a unilateral thyroidectomy with isthmusectomy was performed in 2 patients who had asymmetric unilateral enlargement, and a completion unilateral thyroidectomy was performed in 1 patient who had been previously operated on. All procedures were performed through a standard transverse cervical incision. Bilateral laryngeal electromyography (NIM EMG Endotracheal Tube; Medtronic; Jacksonville, Fla.) was performed 
Discussion
Th ese fi ndings need to be considered in the context of the limitations of this study. First, with a sample size of only 8 patients, it would be diffi cult to generalize the results to larger populations. Th e study is underpowered; a sample size of 82 would be required to achieve statistical power. Second, it is possible that some of the changes in AHI might actually have been attributable to variability in the polysomnographic fi ndings rather than the results of surgery; night-to-night changes in AHI can be seen in a single patient, depending on the quality of sleep and the sleeping position, as well as the specifi c observer's methods of technical scoring. 12 Moreover, reductions in AHI can be related to changes in body mass or levels of circulating thyroid hormone. 13 Schwab and Goldberg described a model for the pathogenesis of OSA in adults as the closure of the retropalatal and/or retrolingual pharyngeal airway. 2 While various reconstructive procedures of the palate and tongue sometimes provide a cure, Schechtman et al 14 showed that they are not as eff ective as tracheostomy for the control of OSA in adults. However, because patients generally reject tracheostomy, the fi rst-line treatment of OSA in adults is generally nonsurgical. 5 CPAP overcomes negative airway pressure and is generally considered to be the fi rst-line therapy for OSA. 15 But again, despite its eff ectiveness, CPAP is not always popular with patients, and it provides no lasting reversal of airway obstruction once the mask is removed. 16 Another eff ective fi rst-line therapy-one that can provide a permanent reversal of OSA-is weight loss. 17 In particular, OSA can be cured in morbidly obese patients who undergo massive weight loss, such as that achieved with gastric bypass surgery. 17 Th e mechanism by which systemic weight reduction leads to resolution of OSA remains unclear. Neck circumference is even more strongly correlated with OSA than is systemic obesity. 3, 4 Koenig and Th ach studied the eff ects of mass loading to the anterior neck on airway resistance in an animal model. 18 Although they used endoscopy to assess pharyngeal closure, it is notable that the inspiratory resistance was measured from the trachea to the nasal aperture. It is possible that the mass loading on the anterior neck contributed to increased airway resistance by direct deformation of the trachea. Th ese earlier studies support the fi ndings of the present study that thyromegaly and mild to moderate tracheal compression may contribute to the pathogenesis of OSA.
Th yroidectomy's eff ects on OSA in patients with goiter have been previously documented in several cases studies. [8] [9] [10] [11] Th e results of the present study demonstrate that removal of a thyroid goiter and relief of tracheal compression can similarly reduce the severity of OSAand even provide its cure in come cases. Further study is necessary to defi ne the relationship between goiter, tracheal compression, and OSA, and it might lead to improved diagnosis and treatment for OSA.
